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(57) Abstract: 





PURPOSE: An ALD(Atomic Layer Deposition) apparatus and method 
for manufacturing a semiconductor device are provided to be capable 
of securing process stability by simultaneously supplying ail kinds of 
reaction gases into a reactor. CONSTITUTION: An ALD apparatus is 
provided with a housing having a reaction chamber and a rotary disc 
part(170) installed inside the housing for transferring a plurality of 
susceptors(151). At this time, a wafer is loaded on the susceptor. The 
ALD apparatus further includes a gas supply part(100) located at the 
upper portion of the rotary disc part for supplying gas into the reaction 
chamber, a gas exhaust part(154) formed around the rotary disc part, 
and a remote plasma generator connected to the gas supply part. At 

this time, a plurality of reaction gas jet parts and inert gas jet parts are alternately installed at the gas supply part. 
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44 4 4^4 «1)3 4 < a(batch type) 344 44 43 X\^o]i&*\ 443 ^flo]^ &igof| 44.5} ^7^1- 
^34t11 ^44 <r ftT^lSl^DEt H^-^m Xl^, -y-^14 HBl^ ^^^HE Al^ ifl-^-oil H 

51^ 7>il- 5^^711 ^ Al^^ ifl^. * ^^-^ £ S. ^Aj^o)) cfl^V 3E)^ jr^t- Aj-^A^ ^ 

JU^. 4*1 ^ #^«>» ^>-§-«- Al^^Sl £=. ifl^-ofl <^ 7 ]^ H e)^ ^71-71- i=7fl #7fl*l-7l 14-e-eq 

^^1, ^Sfr* $Wsl(160)# SH-S vfl^-s. ^l^Sl-oi «to]^ A-ngEi(i5iw •jv^mci-. °1 * S> 

-g-^iflfil a^«r<>1 ^^^8 ^£1- -fr*}*K£4t ^4. 4^- 9l)ols)(l60)7> o>z}-5lol a^e1( 151)71- si 

^ 01^401 ^ <>l*«-4. ^l* ^7M14 1-^Aj 7)^3. ^4of <W si (160)^1 

AJ-?- 5.^=11 44^- ^44i. 44 ^4°! *WBl(l60Kr ^s. 4^^4. 

0 H, $W a) (160)71- Aj-f.0]) o>45lol ^aj. 7 | A^el(i5i)el SJ^^S^ 5 rpm~200 rpm 21 4^r 3°1 

4^z)^cfl ( oi^. ^oini(i60) Ajofl ^4h]^ 4^.#fii 5<g^- 44-T-D1- ^7] ^^-fl4. 4, ^^4£» 4^.711 
47m-M^-^7fl«^-f 44^4 4£7l- 4^4 ^^t: 44¥^« <3 £ ^ Si 7fl si 7l nfl-S-^14. 

S^, ^7121 4-o-aH ^ja.^ tiV^-71 Ml-¥-fil 4^^- 5mTorr - 100 Torr. 3. -fr*]4£4 

£ 10^: 4^21 «A># 44# ^Aj ^47flo|) 4= ^^Cl^3-f-2l ig^£ol4. 

471 f2*W ^- 4^21 c|i3 31^^ #44^11- »l-8-«W ^l^lslAj- 0 !! 7lsfl# m^±s. 4-§-3 
~ €7 r # 441- ^aj4^ ^^ofl cfl^i A>Aflsi -£"34713. 44. 



^^1, 3)^1 clia(170)«ll ¥^*1 Xi^- ^111 ^*lal(160a)# 7)§o.S 4°} 4-§-7lsfl4sl 4-§-^ ^^44. 

39^ cliH(170)Sl 4£7> 0£2l ^^HlAi ^lU ?HB](160aHr 4 1 4^7lSfl4 4^-4711 S4. °lr ^11 4-§-7l 
sfl £471(131)71- ^^14 ^ofl ^1 ^ol^(i60a)7> 3*1 sfl Sl7l mS-ol4.(£ 10a 42:) 

3l^i q^H(170)7> 4£ 0£S1 ^AlofH Al^)44o.s §4a-1 45H S.44711 S)^ ( ^olDl(160a)^ 

1-4AJ 7 r i°fl sl*il ^|i ?fl6lBl(l60a) 4-¥-°ll ^4^ 4°o 1 3 ^11 4-1-71^^ ^7l5lol 34.(£ 10b 42) 

sj^i cl^H(170)7l-45£^ 3*Ha1 Al?fl44A3. #4 90ifil i44^. *fll ^fl<>lHl(160a)^ »12 4-§-7l 

1^ ?3 *t* ^ ^ 2 **7l«p £A>7l(132)7> 3*1«B SI^ *<>fl 'HH ^l*l=l(160a)7> 5j^4<^ S. 

4337] nH5-o|4.(£ 10c 42) 

Sl^ cliH(170)7 r 90£2l ^aHa^ a1^)44o^. 4a1 #4 135£Sj i447fl Hl^, ^]1 3Wu1(160aKr 

7l^|oj) ^1 3Hsi(i 6 0a)2i 4^-0)1 #7l)4^ 4°«}2l ^12 4-§-7l3]xr »17S4<^I ^14. 4*Aj 7]*!) 
€-A>7l(134)7 r 3*14 *<fl ^111 3|°ls)(160a)7r 5)^4^ S.45S71 nJ)§-ol4.(S. 10d 420 
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°14 2£ 44-2.3. 5)4 c^iH(170)7> Sl^i^-oj) 44 4)1 4471414 4|2 4471417} ^4!°1 ±3. * 

£4, 412 $HB](160b), 43 $lMo|(160c) 414 ?j6]Bi(160d)H 47l 4U 4flo)5l(160a)^ 4471-43. 
44-23. 4sflolD)^oJl ^ ^fl2 «V-|-7)S117> S43.2-3 4"g-SW44. 



4 



4 44 4 91MS|7> 18Q£ 333. 47,) s)^ ^J-t^e^ ^ A>ol#^- 4444| S)4 47) 

#21 444-2.3*) $| o) b) ^ fl- 3014. 



4*3 S] £4 



4W4fe ?W 4M4 siM^} 444 cj^nfil sl^ 4£4 44 7141 44713 4*1 #34 4j*|4 * t)^ 

£|$ 44 444^2] Afc-lt a>4 2*142.3*1 f^EflSl 4H4 4«H 444 444^ €4 

- 1 -11 ^ 1 »1 a! uTl « i a! JU. n] »-l -5t ^ll 1 —.1 -v» «n — 1 l . _«■» /S — *• _1 ,-.1 — .1 .,1 JL 1 /\ T — a! Y-r _il -.t /S -.rt — »3 — 1 Ji_ >0 1 



4 443 



^l«fl Sfl<H43 H»4 ^44°fl 44 4^4£r «1447V 4 4«1 *44 42} M^-Sr *H44 4 &4. 



314 £ 4^2) 444 44 4*)^ 4^2) 447) 4] # 444^ ^^-ofl£ 7^2) 444 ^44*17)- 7W^ 44 
4 7Vi4<i]4 CH^O^ >§«. f-go] 44, 44 44714H «flig-«fe 7141 44?1# 4*14-2-3*1 "K^W 44 

s =r°i) 443 4*1 &44. 

a*, €3 #4^4 4^4*134*1 <^7i3a hen ?\±7\ §**) gji, 44444 £432.3 

JI37fl 443^3 «!*H SMI* H2)^ Jl44 7)144 ^ OJA^, CH-^ 7 , ^ ^ ^ Qjj^ 

n ^ 5H 0 l2) ±1S He)^ § ^A^ol 3-f , ^3 *W Hel^ 7>^i 

(57)^^21 W 
^T 1 ^ 1. 

°l-?-<H*l£-^ l>-§-^^ ^^sj-fe <M-^I4. 



^7 
Si7h 



SH#K]+3.*?-q ^-Hl ^^1^ 4^21 Tihg-7l«|| £A)-7l2]. 1-^-Aj 71S11 «-A>7l7> ^Al£)<H *W 

-§-^ ^71 «V-g-iiflS 7lafl# ^-4tSA), ^71 4 7]Sfl £A>7l*r ^^S] 3L7}<% 'S^^ 3 



^•71 r)+3L*?-2\ 4a| ^#-9-4, 

#71 7)^1 ^#-¥-^1 <S14 €3 1-4^4 t^7li- 5«j-4fe ^j-i- f^'os 4^ ttV£.sfl ^4 ^s-g- 47}^ ^4 
4^1. 

2. 

4 1 4°il 



4 
7 



71 4£*11 ±*} 4^-8- 47>^ ^4 4^1^ 
^1 «tsl ^4-^°fl **4 71 sfll- ^^-4 
t ^4 4^1. 



21 4-§-7l^) ^-A>7l4 1-4^ 714] §"A>7l7> 5L^a)0 £ 

S-a}717> c-l S4=l^ 3-1- 4^ 4£4 i^f ^124 4 



It 1 * 3. 

711 1 4°fl aI«H4, 



47 



7141 ^4^r 447)41 44^ 7)41# 4a>4-& 4^2| 7] 41 44714, 47] 4 441 4a>7]# ^44^r 
44ofl 5fla 471 44^2] 44°fl 44=1^ 44 4^3. °1^^H. 4?1 44 ^^44 ^4^1^ 



442) 7]4| 

4^4 4^1. 
37* 4. 



■A}7]ir 3 4421 4fla]B]4 44£l 



^ 21^H 4^151^ 34 43 as. 4^ 4£4| ^1 4)a4 4aV 



41 1 4°I1 SM4, 
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St 1 * 5. 

*l) 1 #i 5a<H-*i. 

St%SL3. «3t*0 ±z} 7)l2:-§- «7>f -fa}- #*1. 

St 1 * 6. 

*l 5 #°fl 5a 



#/l * fcfl §A>7H #JjL<5l ^11 #71 7||1 S-A>^4 g^O] ^A).7l ^7>-?-«fl ^£ 

*2 &a)-£ neU aj*rj&JMI ^13 -ft^l^s] #4iAlzj ^ ^ss- >y- 7 ] ») 2 

#* 



#71 afll S-A^ol 37)i4 3 €■ ^#J2.S £■§■ #£*tf 4i7l- ^flS-g- «7 r ^ «*|- 



l2:-8-«7>^^^#^). 



Si 1 * 7. 

*i i #*fi 5U<>h, 

#71 fcfl <hS-7l4| ^1-7121 «t-g-^^ ^ isfe *1 

St 1 * 8. 

*n i #°fl xw, 

#71 fcfl #^71^1 §-A>7l°l «]-g-^4 ^S^r «-*^7lSj| *t°W 7l3-fr 

»S 71^21 £<y ^ ?2S 9r$<LS. «V5L*ll £^ #7.}%- ^zj- 

#*1. 

St 1 -* 9. 

7» i imi 5tf°H. 

#71 ^^«1-J17> «fe ^7.}^ f>z»- #j^o] ^ o. HCD(Si 2 Cl 6 ), DCS(SiCl 2 H 2 ), 

TICS(Si(NCO) 4 ), SiH 4 , TEOS % *r4S. #4i£i3. H 2 0 £^ 0 3 #, 4MI3. Pyridine * 7+4 a>-§- 

^-^-^S. «rfe #5L*fl 4i7>sl *§^#<g. 

St 1 * 10. 

41 l # *fl*l *ll io # ^fil «H - $ #°fl $X°]*\, 

#71 €7}# #^#*1» Ol-8-Sl-<H *H3l#°ll «7>^ ^-l- #^oJ) fl^A), 
#71 $J°lBl7> 5)^^171^ #7flfi}, 

^■§■71^4 1-S-a^ 7) 401- ^^-S}^ #7) z]- ?Jolalsl #-?. S^ofl ^aJ-sfe ^TflS)., 

^5} f^aJ-61 *Jl°lB)l- "I^a)?!^ cfTfll- f^'lS. Sr^- 4:7}-2] ^z}- 

St 1 -* 11. 



4) ll#«^| Xl<>1^1, 
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3^ 12. 

4 n*«H 5a°H, 



*m 3# *Hr #£*ll ^>2l ^WS. 

3 7% 13. 

*l 11 tfofl XW, 



a^s} 

Torr. S. -fr*!*)-^ ?J-§- 



5 rpm~200 rpm S *>Jl, ^7}^ ^zf-^-^Sl wV-g-71 5mTorr -100 

^-2-3. «Hr «>£^1 ^7>^ #2j-^<a. 



£3 



£31 



(a) 



n n n O -Q-Q^ 



(b) 




(c) 




(d) 




(e) 
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170 
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5.^10 



(a) 



(b) 



160c 



160b 





133 



160d 



<S] #3^(170) 0S.2\ 3*1> 



(c) 



(d) 



160b 



160a 





133 



160c 



<3)^cl^a(170) 90H5] 



<3)*it^H(170) 180S2J 
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